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Detailed Action 

Continued Examination Under 37 CFR 1.114 

A request for continued examination under 37 CFR 1.1 14, including the fee set forth in 
37 CFR 1 .17(e), was filed in this application after final rejection. Since this application is 
eligible for continued examination under 37 CFR 1.114, and the fee set forth in 37 CFR 1.17(e) 
has been timely paid, the finality of the previous Office action has been withdrawn pursuant to 
37 CFR 1.1 14. Applicant's submission filed on February 17, 2009 has been entered. 



Election/Restrictions 

Applicant's response to the Requirement for Restriction, filed on October 1, 2007 is 
acknowledged. 

Applicant has elected with traverse the invention of Group I, claim(s) 1, 3-7 and 13-14, 
drawn to a method of producing a circular mammalian artificial chromosome. 

Within Group I, Applicant has elected the insertion sequence species "lox P site", as 
recited in Claim 13. 

Amendments 

Applicant's response and amendments, filed January 13, 2009, to the prior Office Action 
is acknowledged. Applicant has cancelled Claims 2-3, 8-12 and 15-56, and amended Claim 1. 
Claims 1, 4-7 and 13-14 are under consideration. 



Priority 

This application is a 371 of PCT/JP03/1 1 134, filed September 1, 2003. Acknowledgment 
is made of Applicant's claim for foreign priority under 35 U.S.C. 1 19(a)-(d). Certified copies of 
the foreign patent applications Japan 2002-2581 14, filed September 3, 2002 and Japan 2002- 
338865, filed November 22, 2002 are filed with the instant application. Certified English 
translations of said foreign applications have not been provided. 

Examiner's Note 

Unless otherwise indicated, previous objections/rejections that have been rendered moot 
in view of the amendment will not be reiterated. The arguments in the January 13, 2009 response 
will be addressed to the extent that they apply to current rejection(s). 
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Claim Rejections - 35 USC § 112 

The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the Applicant regards as his invention. 

1. The prior rejection of Claim 1 under 35 U.S.C. 112, second paragraph, is withdrawn 

in light of Applicant's amendment to the claim. 

2 Claims 1, 4-7 and 13-14 are rejected under 35 U.S.C. 112, second paragraph, as 

being incomplete for omitting essential steps, such omission amounting to a gap between the 
steps. See MPEP § 2172.01. The Examiner notes that the host cell comprising the first vector is 
a mammalian host cell; whereas, the second host cell comprising the second vector may be any 
type of host cell, e.g. bacteria, fungal, plant, or mammalian cell. Thus, it is unclear how the 
selection of a bacterial, plant, or fungal host cell comprising the second vector will necessarily 
select for a mammalian artificial chromosome comprising a mammalian centromere sequence 
that was introduced into a separate and distinctly different mammalian host cell comprising the 
first vector. It is also unclear how the selection of a first mammalian host cell comprising the first 
vector will necessarily select for a separate and distinctly different second mammalian host cell 
comprising the second vector so as to yield a mammalian host cell comprising the mammalian 
artificial chromosome. 

In light of the specification (e.g. pg 12, Figure 4; pg 23, "Host cell"), it appears that 
Applicant's inventive method requires the co-transfection of the first and second vectors into the 
same mammalian host cell so that recombination may occur between the first and second vectors 
within the same host cell thereby achieving formation of the mammalian artificial chromosome. 
However, the instant claims fail to recite the essential feature [method step] of the invention. 

Dependent claims are included in the basis of the rejection because although they recite 
and encompass host cells comprising either the first or second vector, they do not recite that any 
one host cell comprising both the first and second vectors so that the mammalian artificial 
chromosome can be formed within said one host cell. 

Appropriate correction is required. 
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Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 USPQ 459 
(1966), that are applied for establishing a background for determining obviousness under 35 
U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating obviousness 
or nonobviousness. 

This application currently names joint inventors. In considering patentability of the 
claims under 35 U.S.C. 103(a), the Examiner presumes that the subject matter of the various 
claims was commonly owned at the time any inventions covered therein were made absent any 
evidence to the contrary. Applicant is advised of the obligation under 37 CFR 1 .56 to point out 
the inventor and invention dates of each claim that was not commonly owned at the time a later 
invention was made in order for the Examiner to consider the applicability of 35 U.S.C. 103(c) 
and potential 35 U.S.C. 102(e), (f) or (g) prior art under 35 U.S.C. 103(a). 

3. Claims 1, 4-6 and 13 stand rejected under 35 U.S.C. 103(a) as being unpatentable over 
Mejia et al (Genomics 70(2): 165-1 70, 2000; *of record in IDS, AE), in view of Perkins et al (US 
2003/01 19104 Al), Waye et al (Mol. and Cell. Biol. 6(9):3 156-3 165, 1986) and Ikeno et al 
(Human Mol. Gen. 3(8): 1245-1257, 1994; *of record in IDS, CE). 
Determining the scope and contents of the prior art. 

Mejia et al teach a method of making mammalian artificial chromosomes, the method 
comprising a step of introducing into a prokaryotic host cell a first vector being circular in form 
and comprising a mammalian centromere sequence, and a second vector being in circular form 
and comprising an insertion sequence for specifically inserting a sequence of interest. The 
method further comprises a step of selecting the transformed cells and selecting a cell containing 
a mammalian artificial chromosome from the selected transformed cells (pg 167, Figure 2). The 
first vector comprises a selection marker gene, specifically chloramphenicol-resistance (pg 167, 
Figures 1 and 2), wherein the selection step for the transformed cells is carried out by using the 
chloramphenicol-resistance marker gene. The mammalian centromere sequence comprises 220kb 
of a satellite DNA from the human chromosome 17 centromere (pg 165, col. 1, \\). The 
insertion sequence is a loxP recombination site (pg 166, col. 1, \2). 

Mejia et al do not teach the method being performed in mammalian cells, nor that the 
vector comprises an insulator sequence. However, at the time of the invention, Perkins et al 
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disclosed a method of producing artificial chromosomes in eukaryotic cells (pgs 6-7, [0074]; pg 
14, [0155]-pg 15, [0168]) comprising the use of recombinase enzymes (pg 4, [0051-56]; pg 13, 
[0145-149]), where the desired nucleic acids are co-transfected into a eukaryotic host cell (pg 14, 
[0161]). Insulator sequences may be introduced into the artificial chromosome to assist in the 
expression of the desired transgene or genomic locus, e.g. the P-globin HS4 insulator element 
(pg 17, [0192]-pg 18, [0196]). Eukaryotic host cells containing the artificial chromosome were 
selected via assays such as fluorescent in situ hybridization (FISH) (pg 28, Example 2, [0320]). 

Neither Mejia et al nor Perkins et al teach the a satellite DNA from the human 
chromosome 17 centromere to comprise the sequence of SEQ ID NO: 1 , nor wherein the 
centromere sequence comprises an 1 1-mer repeat unit obtained from human chromosome 21. 
However, at the time of the invention, a satellite (alphoid) DNA was known in the prior art to 
form a functional centromere in a human artificial chromosome, wherein the presence of a 
centromere protein B sequence (CENP-B box) in the alphoid DNA is a requirement for the 
functional centromere. Waye et al taught the sequence of the human chromosome 17 centromere 
(pg 3159, Figure 3) comprising nucleic acid sequences 100% identical to SEQ ID NO:l. 
Furthermore, Ikeno et al taught a consensus CENP-B box nucleotide sequence from human 
chromosome 21 alphoid repeats (pg 1250, Table 1), wherein the human chromosome 17 
centromere comprises an 1 1-mer repeat with 100% identity to the consensus sequence set forth 
by Ikeno et al (Waye et al; pg 3 159, Figure 3, e.g., the first 20 nucleotides of monomer 10). 
Thus, while the human chromosome 17 centromere comprising an 1 1-mer repeat with 100% 
identity to the consensus sequence set forth by Ikeno et al of the consensus CENP-B box 
nucleotide sequence from human chromosome 2 1 alphoid repeats is an endogenous sequence, is 
not "derived from human chromosome 2 1" as claimed, the 1 1-mer repeat fulfills the structural 
identity of the claim, and thus necessarily fulfills the functional requirement of the centromeric 
feature of the invention. Neither the claims nor the specification disclose an essential feature of 
the 1 1-mer repeat that is present when "derived from human chromosome 21" that would not be 
present in the context of human chromosome 17. 

Absent evidence to the contrary, nothing non-obvious is seen with substituting a 
mammalian centromere sequence comprising an 1 lmer repeat unit obtained from human 
chromosome 17 with a mammalian centromere sequence comprising an 1 lmer repeat unit 
obtained from human chromosome 21 because both such centromere sequences comprise an 1 1- 
mer repeat with 100% identity to the consensus sequence set forth by Ikeno et al of the 
consensus CENP-B box nucleotide sequence, and thus are considered functional equivalents. An 
express suggestion to substitute one equivalent component or process for another is not 
necessary to render such substitution obvious. In re Fout, 675 F.2d 297, 213 USPQ 532 (CCPA 
1982). See MPEP 2144.06 

Resolving the level of ordinary skill in the pertinent art 

People of the ordinary skill in the art will be highly educated individuals, possessing 
advanced degrees, including M.D.'s and Ph.D.'s. They will be medical doctors, scientists, or 
engineers. Thus, these people most likely will be knowledgeable and well-read in the relevant 
literature and have the practical experience in molecular biology, recombination cloning, making 
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artificial chromosomes, creating transgenic cells. Therefore, the level of ordinary skill in this art 
is high. 

Considering objective evidence present in the application indicating obviousness or 
nonobviousness. 

It would have been obvious to one of ordinary skill in the art to substitute the prokaryotic 
cells as taught by Mejia et al with mammalian cells as taught by Perkins et al with a reasonable 
chance of success because the simple substitution of one known element for another would have 
yielded predictable results to one of ordinary skill in the art at the time of the invention. At the 
time of the invention, the ordinary artisan was well-aware that recombination cloning could be 
practiced in mammalian cells, and had the means to identify and select the mammalian cell 
containing the desired artificial chromosome. An artisan would be motivated to substitute the 
prokaryotic cells for mammalian cells because protocols for isolating large mammalian DNA 
chromosomes in vitro or from an E. coli host cell lysate is cumbersome, subject to significant 
DNA degradation, and results in quantitatively poor yields; whereas, in vivo recombination is 
efficient and obviates the need to purify recombination products prior to transduction into the 
mammalian host cell. 

It also would have been obvious to one of ordinary skill in the art to include an insulator 
element in the mammalian artificial chromosome with a reasonable chance of success because all 
the claimed elements were known in the prior art and one skilled in the art could have combined 
the elements as claimed by known methods with no change in their respective functions, and the 
combination would have yielded predictable results to one of ordinary skill in the art at the time 
of the invention. An artisan would be motivated to combine an insulator element with artificial 
chromosomes because these sequences help to define boundaries in chromatin structure and thus 
minimize influence of chromatin position effect variegation and gene silencing on the expression 
of the target gene. 

Thus, the invention as a whole is prima facie obvious. 

Response to Arguments 

Applicant argues that: 

a) Mejia does not teach a second vector that comprises an insertion sequence and an 
insulator sequence, 

b) Mejia does not teach the method being performed in mammalian cells, 

c) Perkins does not teach insertion sequences which is a loxP site or a FRT site, 

d) the combination of references fail to teach the claimed insertion sequence or insulation 
sequence, and 

e) the MAC of the instant invention has an insulator sequence for the purpose of 
promoting the expression of a gene to be introduced later, and it was found by the inventors that, 
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surprisingly, both the efficiency of gene transfer into the mammalian artificial chromosome and 
the efficiency of the expression of the gene were enhanced. 

Applicant's arguments have been fully considered, but are unpersuasive. 

With respect to a-c), in response to Applicant's arguments against the references 
individually, one cannot show nonobviousness by attacking references individually where the 
rejections are based on combinations of references. See In re Keller, 642 F.2d 413, 208 USPQ 
871 (CCPA 1981); In re Merck & Co., 800 F.2d 1091, 231 USPQ 375 (Fed. Cir. 1986). In the 
instant case, Applicant appears to have overlooked that Mejia teaches a second vector being in 
circular form and comprising an insertion sequence for specifically inserting a sequence of 
interest, wherein the insertion sequence is a loxP recombination site, and that Perkins 
successfully demonstrated methods of producing artificial chromosomes in mammalian cells, 
wherein said artificial chromosomes comprise an insulator sequence. It is the combination of the 
cited art that teaches all the limitations of the instant claims. 

With respect to d), Applicant appears to have overlooked that Perkins successfully 
demonstrated methods of producing artificial chromosomes in mammalian cells, wherein said 
artificial chromosomes comprise an insulator sequence. It is the combination of the cited art that 
teaches all the limitations of the instant claims. 

With respect to e), as a first matter, the claims are drawn to a method of making a 
mammalian artificial chromosome, not a method of enhancing gene expression in a mammalian 
artificial chromosome. As a second matter, human alpha satellite insulator sequences comprising 
nucleic acid sequences 100% identical to SEQ ID NO:l were known in the prior art. The 
insulator activity(ies) found by Applicant necessarily flow from the insulator element structure, 
and thus would necessarily be present and achieved by the insulator elements taught in the prior 
art and structurally indistinguishable from the instantly claimed insulator element. At the time of 
the invention, the ordinary artisan both recognized and expected that site-specific recombination 
via loxP recombination sites would improve efficiency of gene transfer, and that insulators 
would improve transgene expression from nucleic acid vectors. 
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4. Claims 1 and 7 stand rejected under 35 U.S.C. 103(a) as being unpatentable over 
Mejia et al (Genomics 70(2):165-170, 2000; *of record in IDS, AE), in further view of Waye et 
al (Mol. and Cell. Biol. 6(9):3 156-3165, 1986), Ikeno et al (Human Mol. Gen. 3(8): 1245-1257, 
1994; *of record in IDS, CE) and Perkins et al (US 2003/01 19104 Al), as applied to claims 1, 4- 
6 and 13 above, and in further view of Bokkelen et al (U.S. Patent No. 5,695,967). 
Determining the scope and contents of the prior art 

The prior cited art does not teach the mammalian centromere sequence to be about 50kb 
or less. However, at the time of the invention, Bokkelen et al disclosed a means of cloning 
iterations of mammalian centromeric alphoid DNA 2.7kb higher order repeats, e.g. 2.7kb, 5.4kb, 
llkb, 22kb, 43kb, 86kb, 130kb and 174kb iterations (Figure 1; col. 6, lines 22-25). 

Resolving the level of ordinary skill in the pertinent art. 

People of the ordinary skill in the art will be highly educated individuals, possessing 
advanced degrees, including M.D.'s and Ph.D.'s. They will be medical doctors, scientists, or 
engineers. Thus, these people most likely will be knowledgeable and well-read in the relevant 
literature and have the practical experience in molecular biology, recombination cloning, making 
artificial chromosomes, creating transgenic cells. Therefore, the level of ordinary skill in this art 
is high. 

Considering objective evidence present in the application indicating obviousness or 
nonobviousness. 

It would have been obvious to substitute the mammalian centromere sequence length of 
Mejia et al with a mammalian centromere sequence length of about 50kb or less as taught be 
Bokkelen et al with a reasonable chance of success because the simple substitution of one known 
element for another would have yielded predictable results to one of ordinary skill in the art at 
the time of the invention. At the time of the invention, the ordinary artisan knew how to design 
specific lengths, composition, orientation and phasing of centromeric 171 base-pair alphoid 
DNA monomers to create arrays of specific lengths, e.g. 171 base-pairs to about 270kb. An 
artisan would be motivated to make a mammalian centromere sequence of about 50kb or less 
because alphoid DNA of larger sizes are difficult to clone and stably propagate because of the 
tendency of tandemly repetitive DNA to recombine into smaller arrays. Furthermore, the smaller 
length would provide more room in the artificial chromosome for the artisan to incorporate larger 
genes and/or regulatory elements. 

Thus, the invention as a whole is prima facie obvious. 

Response to Arguments 

Applicant argues that Bokkelen et al do not cure the flaws of Mejia et al, Waye et al, 
Ikeno et al and Perkins et al. 

Applicant's argument(s) has been fully considered, but is not persuasive. The Examiner's 
response to the arguments regarding the combination of Mejia et al, Waye et al, Ikeno et al and 
Perkins et al discussed above are incorporated herein. Applicant does not contest the teachings of 
Bokkelen et al as applied to the obviousness to substitute the mammalian centromere sequence 
length of Mejia et al with a mammalian centromere sequence length of about 50kb or less as 
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taught be Bokkelen et al with a reasonable chance of success because the simple substitution of 
one known element for another would have yielded predictable results to one of ordinary skill in 
the art at the time of the invention. 

5. Claims 1 and 14 stand rejected under 35 U.S.C. 103(a) as being unpatentable over 
Mejia et al (Genomics 70(2): 165-170, 2000; *of record in IDS, AE), in further view of Waye et 
al (Mol. and Cell. Biol. 6(9):3 156-3165, 1986), Ikeno et al (Human Mol. Gen. 3(8):1245-1257, 
1994; *of record in IDS, CE), Perkins et al (US 2003/01 19104 Al) and Bokkelen et al (U.S. 
Patent No. 5,695,967), as applied to claims 1, 4-7 and 13 above, and in further view of Cooke et 
al (WO 00/18941). 

Determining the scope and contents of the prior art. 

The prior cited art does not teach the ratio of the first vector to the second vector to be in 
the range from about 10:1 to about 1:10 molecular ratio. However, at the time of the invention, 
Cooke et al disclosed a method of making mammalian artificial chromosomes, wherein the first 
and second nucleic acids may be mixed extra-cellularly before co-introduction into a competent 
host cells wherein recombination cloning takes place, wherein the cells may be mammalian cells 
(pg 15, lines 1-20; pg 16, lines 15-20). Cooke et al disclosed formulating 1.3:1 ratio (pg 25, 
lines 18- 19), as well as a 10: 1 ratio (pg 29, line 20), of first vector to second vector. 

Ascertaining the differences between the prior art and the claims at issue. 

Cooke et al do not disclose the molecular ratio to be about 1:10; however, absent 
evidence to the contrary, nothing non-obvious is seen with this ratio because it is routine for the 
artisan to optimize relative ratios between the components of a cloning reaction so as to improve 
the yield of the desired reaction product. 

Resolving the level of ordinary skill in the pertinent art. 

People of the ordinary skill in the art will be highly educated individuals, possessing 
advanced degrees, including M.D.'s and Ph.D.'s. They will be medical doctors, scientists, or 
engineers. Thus, these people most likely will be knowledgeable and well-read in the relevant 
literature and have the practical experience in molecular biology, recombination cloning, making 
artificial chromosomes, creating transgenic cells. Therefore, the level of ordinary skill in this art 
is high. 

Considering objective evidence present in the application indicating obviousness or 
nonobviousness. 

It would have been obvious to one of ordinary skill in the art to try adjusting the 
molecular ratio of the first and second vector in a cloning reaction to be in the range from about 
10: 1 to about 1:10 molecular ratio because "a person of ordinary skill has good reason to pursue 
the known options within his or her technical grasp. If this leads to the anticipate success, it is 
likely that product not of innovation but of ordinary skill and common sense." Adjusting the 
relative ratios between a first (donor) nucleic acid and a second (target) nucleic acid in a 
molecular cloning reaction has long been practiced in the art. Furthermore, Cooke et al disclose 
working examples wherein the first and second vectors are in molecular ratios between 1.3:1 and 
10: 1 . An artisan would be motivated to formulate the molecular ratio of the first and second 
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vector in a cloning reaction to be in the range from about 10: 1 to about 1 : 10 so as to optimize the 
yield of the desired product artificial chromosome in the transformed cell. 
Thus, the invention as a whole is prima facie obvious. 

Response to Arguments 

Applicant argues that Bokkelen et al do not cure the flaws of Mejia et al, Waye et al, 
Ikeno et al, Perkins et al and Bokkelen et al. 

Applicant's argument(s) has been fully considered, but is not persuasive. The Examiner's 
response to the arguments regarding the combination of Mejia et al, Waye et al, Ikeno et al, 
Perkins et al and Bokkelen et al discussed above are incorporated herein. Applicant does not 
contest the teachings of Cooke et al as applied to the obviousness to try adjusting the molecular 
ratio of the first and second vector in a cloning reaction to be in the range from about 10:1 to 
about 1:10 molecular ratio because "a person of ordinary skill has good reason to pursue the 
known options within his or her technical grasp. If this leads to the anticipate success, it is likely 
that product not of innovation but of ordinary skill and common sense." Adjusting the relative 
ratios between a first (donor) nucleic acid and a second (target) nucleic acid in a molecular 
cloning reaction has long been practiced in the art. 

Conclusion 

6. No claims are allowed. 

Any inquiry concerning this communication or earlier communications from the 
Examiner should be directed to Kevin K. Hill whose telephone number is 571-272-8036. The 
Examiner can normally be reached on Monday through Friday, between 9:00am-6:00pm EST. 

If attempts to reach the Examiner by telephone are unsuccessful, the Examiner's 
supervisor, Joseph T. Woitach can be reached on 571-272-0739. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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